with a 1.5 mm diameter balloon) to restore antegrade flow while preserving a very severe stenosis. In a matched control group baseline pressure gradient was measured prior to any balloon inflation. Results: One hundred patients were included (50 CTO/ 50 controls). CTO lesions were longer (31.6Ϯ18.9 mm vs 20.2Ϯ14.9 mm, pϭ0.004) and required more stents (2.2Ϯ0.8 vs 1.2Ϯ0.5, pϭ0.001). FFR was lower (pϭ0.0003) in the CTO group (0.45Ϯ0.15) than controls (0.58Ϯ0.17) prior to definitive intervention but similar after PCI (0.91Ϯ0.05, CTO vs. 0.90Ϯ0.08, non-CTO group). All 50 CTO patients demonstrated an ischemic FFR, even in the setting of severe regional left ventricular dysfunction. Long-term follow-up (17Ϯ6 months) showed that the composite of all-cause mortality, myocardial infarction and target lesion revascularization (CTO 14%, control 12%, pϭ0.76) and angina recurrence (CTO 26%, control 34%) were similar. Conclusions: In symptomatic patients referred for cardiac catheterization, the presence of a CTO, even with regional left ventricular impairment, demonstrates an ischemic zone as demonstrated by FFR. This ischemic zone can be normalized by successful PCI. Outcomes in CTO patients with successful PCI appear to be comparable to non-CTO patients. Background: Case reports have shown that intermediate stenosis in the donor artery collateralizing the myocardium of a chronic total occlusion (CTO) can produce an ischemic fractional flow reserve (FFR) which returns to the normal range with CTO revascularization. We present a consecutive series, determining the frequency and clinical impact of this phenomenon. Methods: The study cohort were patients presenting with angina who had a CTO, an intermediate stenosis in the donor artery, FFR of the donor artery pre-and post-PCI of the CTO, and successful PCI of the CTO. Results: Fourteen of 50 CTO patients were identified during the study period. Eight patients had CTO of the right coronary artery (RCA), 3 the left circumflex (LCx) and 3 RCA and LCx. Left anterior descending artery (LAD) was the donor artery in 13 and LCx one. Percent stenosis of the donor artery was 38Ϯ6.9% and mean CTO length was 34Ϯ14.7 mm. Five patients had normal FFR in the donor artery pre-and post PCI of the CTO. Of 9 ischemic FFR patients pre-PCI, 6 reverted from ischemic to non-ischemic and the other 3 remained in the ischemic range. In the ischemic FFR group who reverted to normal, the average FFR of donor artery pre-recanalization was 0.76Ϯ0.04 and 0.86Ϯ0.03 post-PCI. All ischemic patients had septal collaterals originating distal to the donor artery stenosis and the CTO vessel was supplying a large amount of myocardium.
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The impact of the supply area on the fractional flow reserve value in stable coronary artery disease Background: Fractional flow reserve (FFR) has been proposed as a clinical index to identify significant stenosis inducing reversible ischemia, and considered specific to epicardial coronary stenosis. Previous studies showed correlation between anatomical parameters of epicardial coronary stenosis and FFR. Nevertheless, the correlation between anatomical parameters and FFR has been either moderate or good but with a large dispersion of FFR values for a similar angiographic degree of stenosis. The amount of myocardium supplied might also influence the FFR value. The dispersion may be partially related to the pooling of both small and large supply area together in the same study cohort. However the impact of the supply area on the FFR value have not been adequately investigated yet. Thus the current study was designed to assess the effect of the supply area on the functional significance of coronary lesion. Methods: A total of 296 lesions in 236 patients were assessed by quantitative coronary angiography and FFR. The supply area as percentage of left ventricle was estimated angiographically using a modified version of the Alberta Provivncia Project for Outcome Assessment in Coronary Heart Disease (APPROACH) score (3.25 to 47.75%). Results: FFR Ͻ0.75 was seen in 93 (31.4%) of the overall 296 lesions. There was a positive correlation between minimal lumen diameter (MLD) and FFR (Rϭ0.584, PϽ0.001), and negative correlation between lesion length and FFR (Rϭ-0.306, PϽ0.001), and between supply area (modified APPROACH score) and FFR (Rϭ-0.408, P Ͻ0.001). The independent determinants of functionally significant stenosis based on FFR were MLD (odds ratio [OR] 0.022; confidential interval [CI] 0.007-0.062; PϽ0.001), lesion length (OR 1.049; CI 1.020-1.079; Pϭ0.001), and the supply area (OR 1.102; CI 1.068-1.137; PϽ0.001). Conclusions: Not only the anatomical parameters of epicardial coronary stenosis but also its supply area affects the functional significance of coronary artery stenosis. Functional significance of coronary stenosis depends on the balance of the lesion severity and its supply area. To overcome this limitation, analyses of intracoronary radiocontrast attenuation such as transluminal attenuation gradient (TAG) and corrected coronary opacification (CCO) have been attempted but without physiological validation. We validated and compared TAG and CCO against invasively measured fractional flow reserve (FFR). Methods: From 63 patients who underwent CCTA and followed by invasive quantitative coronary angiography (QCA) and FFR, we measured TAG and CCO of 97 major epicardial coronary arteries. Diagnostic performance for ischemia-causing stenosis was assessed using FFR Ͻ0.80 as the reference standard.A total of 40 (41.2%) vessels showed FFR Ͻ0.80.
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Results:
The overall diagnostic performance of TAG and CCO was moderate and not significantly different each other (c-statistics ϭ 0.696 vs. 0.637, pϭ0.29). The sensitivity, specificity, PPV and NPV of TAG cut-off ϽϭϪ0.654 (HU/mm) for FFR Ͻ0.80 were 47.5%, 91.2%, 79.2%, 71.2%, and those of CCO cut-off Ͼ0.063 were 65.0%, 61.4%, 54.2%, 71.4% on a per-vessel basis. Both TAG and CCO did not show significant incremental value when added to diameter stenosis Ͼϭ50% by QCA (pϭNS). In left anterior descending artery (LAD) and non-LAD subgroup analyses, no significant reclassification was found by TAG, but reclassification was significantly negative by CCO in LAD subgroup (net reclassification index ϭ Ϫ12.7%, pϭ0.027). Conclusions: Intracoronary attenuation-based CCTA analyses, TAG and CCO, showed moderate correlation with physiological coronary artery stenosis and no incremental value to the QCA. The value of CCO seemed to be limited for the evaluation of stenosis in LAD.
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Combining parameters of coronary angiography and intracoronary pressure measurement predicts more preciously the severity of the ischemia on the myocardial perfusion scintigraphy than the fractional flow reserve alone 
University of Debrecen, Debrecen, Hungary
Background: Current concept regards the fractional flow reserve (FFR) as an indicator of the ischemic consequence of a coronary lesion independently of the localization on the coronary tree. Methods: The coronary angiograms of 28 patients were analyzed by a computer program called Holistic Coronary Care. The software registered 23 epicardial coronary segments using the modified Syntax segmentation system and rendered the supplied left ventricular segments on the standard 17-segment polar map to each coronary branch. FFR measurements of 36 vessels were compared with the myocardial perfusion SPECT studies performed before the invasive procedure. We introduced a new ischemic index by combining the FFR with the number of the corresponding myocardial segments (N): left ventricular ischemic index (LVIiϭN x (1-FFR) ). This index was correlated with the regional myocardial perfusion defects identified on the scintigrams. Perfusion reversibility score of 2 or above was considered as indicative of active ischemia (regional Difference Score: rDSc). Results: Close linear relationship was found between the LVIi and the rDSc (PϽ0.001) (yϭϪ2.20ϩ3.75x, rϭ0.88, pϽ0.001). Analyzing all the FFR values independently of the localization of the lesions, they also correlated significantly with the rDSc, but the relation was less tight (rϭ0.60). LVIi predicted active ischemia (Ͼ2 rDSc) on myocardial scintigraphy with 77.8% sensitivity and 94.4% specificity when the cut off value was set to 0.96. FFR alone predicted the ischemia on the scintigraphy with 72% sensitivity and 94% specificity at the best 0.8 cut off value. The area under the Receiver Operating Characteristic (ROC) curve was significantly higher for LVIi than FFR (0.92 vs. 0.78; pϭ0.03) . Conclusions: Our results shows that the LVIi Ͼ0.96 indicates clinically relevant stenotic lesion. In this concept the FFR value together with the number of corresponding left ventricular segments rather than alone predicts the severity of myocardial ischemia. 
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